Ankylosing spondylitis (AS) is a chronic inflammatory rheumatic disorder with variable clinical manifestations. Acute anterior uveitis is the most common extra-articular manifestation of ankylosing spondylitis. This study assessed the prevalence of uveitis in patients with ankylosing spondylitis in Mashhad, Iran. In this retrospective study, the medical records of patients diagnosed with AS between January 1 st , 2007 and December 31 st , 2017 in a rheumatology clinic in Mashhad, Iran were reviewed. Diagnoses of ankylosing spondylitis were made based on the modified New York criteria. The records of 317 patients were reviewed (81.4% male, 18.6% female, with a male to female ratio of 4.3:1). The mean age at onset of AS was 27.01±8.63 years (minimum 12 years, maximum 55 years). The mean age at diagnosis of AS was 30.72±9.44 years. The mean age at diagnosis of uveitis was 32.40±10.49 years. The mean follow-up period of patients was 6.19±5.51 years. HLA-B27 was positive in 77% of patients. About 14% of patients had uveitis in the mean follow-up period of 6.19±5.51 years. The frequency of uveitis in patients with AS is lower in the study region than in most other regions. Future studies with a prospetive design, randomized patient selection, and lifelong follow up can provide a more accurate description of acute anterior uveitis in patients with AS.
Introduction
Ankylosing Spondylitis (AS) is a chronic inflammatory rheumatic disease with a global prevalence of about 0.1% to 1.4% in the general population [1] , usually affecting patients below the age of 30 [2] . The chronicity and progression of the disease significantly impair patients' function and quality of life [3] . AS mainly affects the axial skeleton, including sacroiliac joints and the spine, but 20-60% of cases may be associated with extra-articular manifestations, including peripheral arthritis, enthesis, psoriasis, inflammatory bowel disease (IBD), and acute anterior uveitis [4] .
Uveitis usually presents as acute unilateral eye pain, blurred vision, and photophobia [5] . Most cases (90%) are anterior uveitis, while posterior uveitis (a more serious problem) occurs rarely [6] . Acute anterior uveitis (AAU), more frequently diagnosed in men [7] , could be the first presentation of AS and the most common extra-articular manifestation, with an estimated prevalence of 20-30% in these patients [6] , 20 times greater than the general population (8.9 versus 0.42 per 1000 patient-years) [8] . As more than half of the cases diagnosed with uveitis are associated with spondyloarthritis (SpA), most commonly AS, it is important to consider and examine the possibility of SpA in any patient with uveitis [7, 9] . Uveitis associated with SpA is usually unilateral and recurrent with an acute onset [5] .
Notably, the activity and severity of the uveitis are associated with the degree of immune system response rather than the severity of the joint involvement, although AAU is associated with the number of joints involved in peripheral arthritis [10] . The role of immunologic function by the overexpression of interferon (IFN)-γ and tumor necrosis factors (TNF-α) suggest the inflammatory etiology of AAU and the need for innovative treatments [11, 12] . Furthermore, more than half of AAU cases and most cases of AS-associated AAU (more than 70%) are positive for human leukocyte antigen (HLA)-B27 [13] , recognized as the strongest genetic factor for AAU [14] . HLA-B27 positivity is of great clinical importance, as it has been associated with recurrent attacks, severe inflammation, and more ocular complications [15] . The disease duration and the presence of other extra-ocular diseases are associated with higher chances of the recurrence of AAU, more commonly in the same eye [16] . In addition, AAU may be associated with ocular complications such as cataracts, glaucoma, posterior synechiae, increased intraocular pressure, and cystoid macular edema [17] , some of which are reported more frequently in patients with positive HLA-B27 [18, 19] . Due to the significance of AAU and the role of HLA-27, the objective of this study was to assess the prevalence of uveitis in patients with ankylosing spondylitis.
Materials and Methods
The medical records of all patients diagnosed with AS between January 1 st , 2007 and December 31 st , 2017 in a rheumatology clinic in Mashhad, Iran were retrospectively studied. In this clinical study, the diagnosis of AS was made by a rheumatologist based on the modified New York criteria [20] and data recorded in the patients' medical records.
For the purpose of this study, the medical records of patients with AS who referred to this center during the study period were investigated; cases without sufficient information in their records were excluded.
Diagnostic delay was considered as the period between the patient's first spondyloarthritic symptoms [inflammatory back pain (IBP), peripheral arthritis, enthesitis and uveitis] and diagnosis of AS. Diagnoses of uveitis were made by an ophthalmologist.
The following data was collected from the patients' medical records: gender, age at symptom onset, age at diagnosis, diagnostic delay, uveitis, and HLAB-27 status.
Statistical analysis
Statistical analysis was done with SPSS for windows software version 16 (SPSS Inc., Chicago, IL, USA). Mean values and standard deviations (SD) were used to report continuous variables, and frequency (percentage) was used for categorical/nominal variables. Student's t-test was used to compare mean values between the patients with and without AAU, and a P value < 0.05 was considered as statistically significant.
Results
The records of 317 AS patients (81.4% male, 18.6% female with a male to female ratio (M/F) of 4.3:1) were reviewed. The mean age at onset of AS was 27.01±8.63 years (minimum 12 years, maximum 55 years). The mean age at diagnosis of AS was 30.72±9.44 years. The mean age at diagnosis of uveitis was 32.40±10.49 years. The diagnostic delay (the interval between the onset of symptoms and diagnosis) was 3.71 years. The mean follow-up period of patients was 6.19±5.51 years. HLA-B27 was positive in 77% of the patients (77.3% in patients with uveitis, 76.9% in patients without uveitis, P value=0.41). About 14% of patients had uveitis in the mean follow-up period of 6.19±5.51 years. Panuveitis was present in only 2 cases. Table 1 demonstrates the comparisons of male frequency, age at disease onset, and HLA positivity between patients with and without uveitis. 
Discussion
The results of the present study indicated that a total of 14% of patients with AS developed AAU in a mean follow-up period of 6.19±5.51 years. Although AAU is consistently the most common extra-articular manifestation of AS, different studies have reported different prevalence rates for AAU in different populations. Fallahi et al. [21] and Mitulescu [22] reported AAU in 14.1% of patients with AS, consistent with the results of the present study. Jamshidi et al. studied an Iranian population and reported that 15.3% of patients with AS had AAU [23] , similar to the results of the present study. Essers et al. mentioned a prevalence of 18% for AAU in the 12-year follow up of 216 patients with AS [24] ; their results are also close to the rate reported in the current study. The pooled prevalence of AAU in meta-analysis is reported to be about 20-30% [6, 25] . A Swedish study analyzed nationwide data from 1967-2009 and reported an AAU prevalence rate of 25.5% in patients with AS [26] , a higher figure than that of the present study; this difference could be explained by the fact that they used the definition of the World Health Organization International Classification of Disease codes for diagnoses of AS [26] , while that of the modified New York criteria was used in the current study. A cohort study on 504 Chinese patients with HLA-B27 positive for AAU reported 387 attacks of AAU in patients with SpA (76.8%) and 214 patients with AS (42.5%) [27] . This rate is much higher than that found in the present study, which might be due to the fact that not all patients in the current study were cute Anterior Uveitis in patients with ... Jokar et al.
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positive for HLA-B27. A review of 126 studies concluded that the duration of AS disease had a significant effect on the prevalence of AAU and reported increased prevalence from an overall rate of 33.3% to 43% in patients with a disease duration of >30 years [28] . This could be one of the main reasons for the lower prevalence of AAU in the current study compared to previous ones. Hajialilo et al. reported AAU in 6.7% of patients with AS [29] , which is a much lower figure than reported in the current study. They further indicated that patients with AAU had the shortest diagnosis delay. It is worth emphasizing that the significance of AAU is due not only to ophthalmologic complications, but also to its association with a more severe disease (AS), higher disease activity, and worse patient functional ability [30] . Among all patients included in the present study, 77% were positive for HLA-B27. The positivity rate of HLA-B27 in patients with AS has been reported at 72% [13] , 73% [23] , 74.8% [31] , and 76.2% [32] , which are close to that reported in the present study. These percentages are significantly higher than the rate of HLA-B27 positivity in the general population in Iran (less than 4%) [33, 34] . HLA-B27 is the strongest genetic factor associated with AS and AAU, and a higher prevalence of AAU [28] and more severe SpA is observed in HLA-B27 positive patients [35] . In the present study, the frequency of AAU was 17.1% and 13.7% in HLA-B27-positive patients and HLA-B27 negative patients, respectively; no statistically significant difference was observed between the groups. Similar to the current results, some studies have suggested that AAU is not associated with HLA-B27 positivity [31, 36, 37] . Conversely, other studies have reported a significant association between HLA-B27 positivity and AAU [16] . The different results regarding the association of HLA-B27 positivity with AAU, in addition to different measurement techniques, could be explained by the fact that some HLA-B27-positive patients may be heterozygote, although most are homozygote or different subtypes of HLA-B27 [9] . Few studies comparing the characteristics of AAU between HLA-B27 positive and negative patients have ascertained the presence of a more severe disease in HLA-B27 positive cases; as reported, a higher M/F is observed in HLA-B27 positive patients with AS-related AAU, and they are reported to have a higher recurrence rate with a higher chance of posterior synechiae, hypopyon, more fibrin and cells in the anterior chamber [31, 38, 39] . These findings emphasize the genetic role of HLA-B27 in the pathophysiology of AS and AAU, which can be used in further investigations into novel treatments.
The M/F in the current study was 4.3:1, which is consistent with the results of previous studies that have reported a higher frequency of AAU in male AS patients [37] with a M/F of 3.8:1 [23, 31] . In particular, HLA-B27-positive patients with AS-related AAU tend to be male [15, 31, 38, 39] . In the current study, the frequency of uveitis was also higher in males than females (14.2% vs. 10.7%). The finding on the mean age of patients in this study is also similar to that of previous reports, indicating AS in the young population (age <30 years) [23, 31] . In the current study, the mean age at onset of AS was 27.01±8.63 years, and the mean age at diagnosis was 30.72±9.44 years. The results also showed no difference in mean age at diagnosis between patients with and without AAU, which has also been confirmed previously [37] .
The diagnostic delay (the interval between the onset of symptoms and diagnosis) was 3.71 years in the present study. Some previous studies have reported a longer diagnostic delay in patients with AS: 7.88 years [21] , 8 years [40] , 6.9 years [41] , and 9-12 years [42] . As to the evidence, the diagnostic delay is associated with higher AS severity, lower quality of life, and worse prognostic outcomes [21, 40, 42] . Therefore, paying greater attention to the symptoms associated with AS can be an effective measure for diagnosing AS earlier. As AAU is considered the most common extra-articular symptom [6] , ophthalmologists can play a significant role in reducing the diagnostic delay.
The current study has some limitations. Firstly, it was a retrospective study, and data entry errors could have affected the results. Secondly, the mean follow-up period in the current study was short. Thirdly, the patients were selected from one center (although it was a tertiary medical center) and included into the study by convenient sampling method, which could limit the generalizability of the results to the whole population.
Conclusion
In conclusion, the results of the present study indicated that among 317 patients with an M/F ratio of 4.3:1, the prevalence of AAU at the mean follow up of 6.2 years was 14%. The prevalence of AAU in AS patients reported herein resembles that reported by other studies in the region, while it seems lower than the rates found in other regions. Furthermore, the results of this study indicated HLA-B27 positivity in 77% of patients with AS, consistent with the results of previous studies, and emphasized the role of HLA-B27 positivity in AS. Future studies with a prospective design, randomized patient selection, and a lifelong follow-up period can provide a more accurate description of AAU in patients with AS.
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